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The studies on the plankton in Lake Otori-ike are rather few， but recently Ueno 
et a1. (1959) carried out the studies in detai!s on the fauna in this lake and its near 
ponds in summer. The present author explains the results of his observations on the 
plankton in the littoral region of this lake， and on lVlallomol1αs species and some 
other algae with an electron microscope. 
The writer wishes to express his sincere thanks to Prof. Dr. Noboru ABE for 
the kind guidance in al his studies， and his gratitude is also due to Mr. Shinten 
T AKAHASHI who helped in his collecting the plankton. 
1 • Ecological studies on the plankton. 
1. Material and Method 
Lake Otori-ike lies at the northmost position of the Asahi mountain range in 
Yamagata Prefecture， and the longitude is 139050' (E)， the latitude 38022' (N)， the 
altitude 963士3metres， and the length of this lake is 1 ki10metre the breadth 0.6 
ki!ometre the maximum depth 65.3 metr白.
The plankton were collected twice at 7: 00 a.m. and 6: 00 p.m. on July 29 in 
1959 by means of the coniform plankton net of ordinary type， the dimentions are 
0.3 metre indiam eter at the mouth， 1 metre in length， and the filtering c10th of the 
muller gauze No. 15 is used. For the quantitative examination， 1.5 litres of water 
was scooped in a wide-mouth bottle by hand at 7: 00 a.m. on July 30 th. 
The plankton net with the rope of 5 metres was thrown toward the center of 
the lake from the northern shore， and was towed horisontal in the layers of about 
0.5 metre and 3 metre depth five times respectively. 
The plankton were examined and count疋dby using an electron micros∞pe 
besides an optical microscope. Especially the scales and bristles of iMαllOmO?lαs 
(wt?"o'ides were examined bγmeans of the carbon replica method. 
2. Result 
The temperature of wat町， the plankton species and the number of individuals 
or cel are shown in tables 1 -sl. 
Fifteen species of the zooplankton， twenty specie活 ofthe phytoplankton besides 
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W'ater temperature and pH value in Lake dωrHke. 
I ~. I Wea-I A.t IDー thlW.t I 
(1959) 12mlhr|(℃)(m) l (℃)|PH 
July 26也* 14: 00 fine 26.1 。 20.4 
27也市 p.口1. fine 。 19.1 6.4 
1 18.4 6.4 
3 14.6 6.2 
5 12.6 6.2 
10 6.8 6.2 
30 5.1 5.9 
60 4.4 5.8 
July 29也 7: 00 負ne
18: 00 fine 19.0 o I 19.2 
30 th 7: 00 fine 16.0 o I 17.0 
十日(Dataof July 26， 27 th) from Ueno (1959). 
Table n. 
diatom were identified， and 
among the rest， Chi1'o/lom側
larva， Nematoda and Hydraca-
1'ina sp巴cieswere found. 
The dominant species at 
the littoral region of Lake 
Otori-ike is Dillobl'ν011 cyU17d. 
7'icwn， and in the zooplankton 
COl1ochilus unic01"nis was found 
dominantly and Holopidiwn gi. 
bbel'nm， BOR1nil1a lOl1gi7'ost1'is and 
PolYa?thl'α17叫glawere rich， in 
Number of individuals of Plankton organisms in al filtered water in the littoral region of 
Lake d凶ー ik巴 (VH-29，1959) 
Time 7: 00 18: 00 
Species Deplh (m) 
SP 1IE由 SP |I時 SP |IE由 SP |I時
no. I no. I no. I no. no. I no， I no. I no. 
EDScaoplohpqodtldeatb馴町a・m4sb9t4?nrbuha cruom n岨ta
1 4，200 1 2，600 1 。
2 168 2 1，200 。
3 168 。2 。
Bo~mí畑 10ngÍ7'ost l'i s 4 300 3 Uf46，02O0O0)O * 0 3 62 1 
Alona guttata 5 168 4 4 37 
200)。* 
Plet町o.t叫shα川αla 。5 + 。 。
mdQm炉utmda川mpwde沼duLt酬岨白μd戸位ouω制ml比開Vu4a側dFad 81FM a 
。 。5 12 。
6 600 6 1，400 6 200 。
1，200 。7 + 7 12 2 200 
仁:Ope卯did {+ {12 {200 
σ仰 tho個別.pt山 sp. 8 + 
Total number 5，604 9，400 385 2，000 
E叩 hlanisdilαtata 7 + 。
Poly即・t11'atl'iglα 8 3，150 9 8 600 3 
SAσyospnlocmhoAαtecthua mssTp 4?drdcomdotns tα
9 84 10 。 ooy o 
10 300 。9 1，400 4 600 
11 34，500 11 96，600 10 3，400 5 45，800 
Total number 38，034 98，000 5，400 48，400 
Total of Zooplankton い1 1 43，臼8111い07，400110 1 5，785卜5 1 50，400 
一
DM白Z20g嗣山eM4v伊ω加b勿ruUuroa旬S偽mjs6P助か3ぬd副句，.d叫4retde“剛ata var ω “ “ 
944，400 538，000 742，600 1，138，800 
4，320 400 25 6，200 
4，320 72，960 3，600 200 。 。 。 1，800 
O + 。 。
Ohlorophyta sp. 840 。 O 。
To匂tof Phytoplankton 953，880 611，360 746，225 1，147，000 
Chil・側omuslarva i ;| 。Nematoda sp. 。
Quantity of Plankton (c) 1.3 2.2 0.1 0，3 
十日Thenumber of individuals having位1eegg. 
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Number of individuals (or cel1) of plankton organisms 
















No.2 10 21，440 
M. Sp. No. 4 11 13，668 
M.刊sopbr.No.6 12 + 
Dioobry抑制indl"icum 13 139，360 
1Iiallomonαs akrok側 os 14 3，350 
11. acα7・oid回 var.crassiquαma 15 5，360 







Diatoms spp. 22 38，60 
Total of Phytoplankton 245，745 
Total of PZohoyptolapnlakntokn ton 5 637 
Totalof 17 245，745 
Total of Both 22 246，382 
Phytoplankton in Total C%) 99.7 
EιfJAiytdr倒rα的cα川r崎i畑lasrpva. 20 
13 
Nematoda sp. 7 
特."The number of colony. 
( )…The number of individuals having the egg. 
Table lV. 
Composition of Zooplankton in Lake dtori寸ke・
T'otal of Forthl 7: 00， 0.5m 1 7: 00， 3m 118: 00， 0.5ml18: 00， 3m 
% lordぽ|μ 10伽 I % lordぽμ 10吋巴rl % lor伽Species 
。'onochilusunicomls 85.0 1 78.0 1 87.5 1 58.8 1 90.5 1 
3.3 2 7.2 3 1.1 6 10.4 3 4.0 2 
3.2 3 9.7 2 2.4 4 0.9 6 
2.9 4 0.7 5 3.6 2 1.1 5 3.6 3 
1.6 5 2.5 3 1.2 5 
1.1 6 0.7 5 24.2 2 1.9 4 
1.0 7 1.4 4 1.3 5 3.5 4 
0.7 8 0.4 6 1.1 6 
0.1 11 0.3 8 1.21 5 
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and 17 species of phytoplankton besides diatom were identified. The individual number 
of zooplankton is 637 per 10 1it1'es of water and that of phytoplankton 245，7'15 and 
the phytoplankton amount to 99.7%， Chrysophyceae 62.596'， two Microp1ankton species 
14.2% and Diatom 22.8% of the tota1 numbe1' of plankton. (Table m) 
The composition of zooplankton is shown in table IV. The orde1' of individual 
number of Conoohilus UniOOTllis was the first in every cases but it's other species is 
variable in the o1'de1' according to time and to depth. 
The microphytoplankton were obserbed with an electron microscope and these 
electron micrographs are shown in plates I to vn， and the morphologica1 subject 
on them is explained in 1atter part of this paper. 
3. General consideration 
1) The composition of plankton community in the littoral region of Lake 
OtorHke: 
The number of species of p1ankton taken from the littora1 region is 15 species 
of zoop1ankton， and 20 species of phytoplankton besides diatom. The present data 
di任ersremarkably from the 1'es11ts of Abe (1949) and Ueno et a1. (1959)， namely Abe 
(1949) reported that 6 species of zoop1ankton and 4 species of phytoplankton were 
collected from the lito1'a1 region， and Ueno et a1. (1959) reported that 12 sp配i田 of
zoop1ankton and 2 sp巴ciesof phytop1ankton were collected from the pe1agic 1'egion. 
Bl1t the present author's resu1t obtained by l1sing the p1ankton net is very simi1ar t6 
theirs. 
The present author fOl1nd many micro-algae in the mater匂1of the bott1e 
samplil1g， but these micro-a1gae cou1d not be seen in that of the net sampling 
(Tables n and m). This fact shows that such miclひ-algaeas two Mic1'oplankton 
sp巴ciesand lI1alol1lonas sp巴ciesmay ove1'-flow with a pond water from the mouth 
of the net， and a1so the greater part of the zoop1ankton run away when the water 
is scooped into the bot1e， thelぜo1'ewe must use both sampling methods， name1y the 
plankton net， and the bott1e 01' pump sampling. 
The composition of the zoop1anktol1 cnmmunity in the 1ittora1 region differs 
from that of the pe1agic region， though the dominal1t species is quite the same 
species il1 both cases. And in the pe1agic region， COl1oohilusω1:0οl'/lis is the fi1'st in 
o1'de1' and shows 58~6'. and Crustaceans as Rolopidiwn gibbel'um，οqlり'.1ρcl必op湾sviωciω17US， 
1Icω];)叫1吋t/.加lωod出icα~lμI)tom.us pαcωi.ficus and DaZJh1口11吋4“fα~ cαZl1仰nbi旬guωEα"ta1'e main c∞omposer、a創n吋dRo悦ta拭toωriぬa加n l
a1'e few (Uenoet a1. 1959め)， but in the lito1'al region， Conochilus ul1iom')l.必 is85% 
Polya1.tlwa t1'igla， Holopidium gibbennn and Bosmin日 1'l1i1I1'OStl'isare main composers as 
are shown in table lV. 
The p1ankton community in the pelagic 1'egion consisted of a1 sp巴ciesof 
zoop1ankton which are existing in every 1ayer from the surface water to the bottom 
of the lake. The autho1' thinks， by examining the data of Yamamoto (19，18) in Lake 
Aoki， that the species found in abundance in the deeper 1ayer of wate1' of the 
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pelagic region distribute toward the littoral region along the bottom. 
1n the pelagic region of Lake Otori-ike， the maximum occurrence of .do:l71tho-
dぬμ0111'1ωpaciflO1lSappeared in the layer from 1 to 2 metre deep， that of Daph?liα 
仰 tbigtwin the layer from 0 to 5 metre deep and that of Gyclo]Js vioil.'t伶・ in the 
deeper layer then 5 metres (Mizuno. 1959)， but in the littoral region， they were 
found only in smal1 number. These crastaceans migrate up and down p巴riodically
in wide range (Motoda， 1953)， consequent1y they seem to disttibute rather in the 
pelagic region than in the littoral region in one lake. 
The vertical distribution of plankton in the litoral region， ingeneral， does not 
appeare distinctly， because the stratification of environmental factors and plankton 
are disturbed by wave and wind. And Yamamoto (1948) reported on the horizontal 
distribution of the plankton， that the centre of the maximum occurrence was found 
at di任erentposition in each species by reason of the intluence of envi.ronmental 
factors as wind and sunlight. 1n Lake Otori-ike， the distribution of plankton in the 
littoral region at 7 : 00a.m. is simi1ar to that in the pelagic region in the after-noon， 
but at 6: 00 p.m.， the crustaceans seem to have migrated to other parts of this lake 
by above-mentioned reasons. 
2) Productivity of Lake OtorHke: 
The number of plankton in the littoral region in summer was cu1culated at 
2'17，000 per 10 litres of water. As compared with the number of plankton of other 
lakes in this district in summer， the total number of individuals of plankton in Lake 
Otori-ike is 1/4 of that of Arasawa-dam in 1957 (Abe et a1. 1960)， and 1/10 of that 
of a ditch of Tsuruoka Park (Takahashi， 1957)， except JJjallomo-nas， Symtl'Ct and 
Microplankton species泊 bothstations. This fact shows that Lake Otori-ike belongs 
to the oligotrophic type as was pointed out by Ueno (1959). 
But on the other hanc1， the number of cel of the phytoplankton as the primary 
producer in the littoral region was larger than that of the pelagic region (Ueno， 
1959). That fact may show that the water of the littoral region contains more 
abundantly the nutritious m州 ersthan the pelagic region in this lake. 
3) Relation of the plankton in Lake OtorHke to that in Arasawa-dam: 
Arasawa-dam is connected with Lake OtorHke by the River East-Otori (Hig 
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present species was destroyed on the way of migration owing to its characteristic 
structure of body， oreven if this species had arrived in Arasawa-dam， itcould not 
have b巴enalive in this dam for the reason that the water poured into the dam was 
turned into the unsuitable condition， though the auther has not yet undergo the 
chemical analysis of the water. b) Da，]Jhnia ambig~叫 Acanthodi口ptom削 lxwijic-t~s and 
Conochilus ~micO?・nis decreased gradually， c)Bosmina longi1'Ost1・1:.~ has increased and 
become the dominant species since summer in 1957 in the dam. 
n. Morphological studies of Mallomonas species and 
other algae of Lake Otori-ike. 
1n this part， the author tried to explain the results on the morphological 
observation of two Mallomonas species， Rhizosoleniαspecies and two microplanktori 
apecies in the materials from Lal王eOtorHke by means of the electron microscope. 
These electron micrographs are shown in plates 1 to刊.
1) lIIallomonas acω・01・desvar. c1'assisquama (Plates 1 -ll， fig町田.1-19) Cell is oval 
and 10μ-17.6μin length and 8μ-15.4μin breadth. The scale belongs to“Tripartite" 
group， and is 4，μ-7μin length， 3.5μ-4.3μin breadth， that shape is oval to e1liptical， 
and some of them are comparatively rhombic. 
The apical scales have the cristated edge at a half side of the dome， and this 
edge is made of the ridge which divides the shield from other parts. And in the 
other half side of dome， there are a number of minute teeth， and on the dome a 
number of papillae are found as is shown in figures 2 and 5. These scales are rather 
rhombic (figs. 1-3). The body scale has not the cristated edge， but has the considerably 
raised ridge and well-developed V -rib (fig. 5). The inner side of scale is flat， the 
cristated edge is thick. The dome is hollow， hemisphere， and projects obliquely 
outerside (fig. 6) as was pointed out by Harris (1953) on lJlallomonas (eili1.gi. The 
body scales not bearing a dome at the posterior portion of cel are smaller in size 
than the other body scales bearing the dome. 
But these scales have smal1 number of papi1ae on the portion of dome as is 
shown in figures 7 and 8. The rear-end scale is asymmetrical， smaller than the body 
scale， and some of them have a spine projecting from the anterior part of rib 
(fig. 10). 
These scales， except some of rear-end scale， have a well-developed mesh pattern 
on the shield， and radial straight ridges on the flange. These characteristic structures 
of scale agre 
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examined the distal portion using the carbon replica method， the electron micrographs 
of which are shown in figures 13-15. The median rib of shaft arrives at the apex of 
bristle and becomes the pointed apex， which is various in legth， namely 0.5μ 3ー.7t
as is shown in figures 16-19. The basal portion of pointed apex forms the folded 
projection of 1.5μ-2.0μin length toward the convex side， which is seen as a 
tooth near the pointed apex of bristle under the optical microscope. And there is a 
narrow interstice between the shaft and folded projection， and the concavity is 
formed under this interstice. Another tooth consists of a perpendicular rib to the 
median rib of shaft and a triangular thin membrane which is connected with the 
median rib of shaft (figs. 13， 14). Some of the bristles have two widely spaced teeth 
at the convex side of shaft (fig. 20). But a cel with se1'rated bristle could not be 
found in the material f1'om this lake. 
On the other hand， the present autho1' obse1'ved a few scales whose rib of fiange 
forms a well-developed mesh-pattern (fig. 11)， and the ribs of shieJd and flange are 
less developed and are 1'ather simila1' to that of Jl. var. st1'iαtulα(fig. 12). But it is 
indistinct whether these scales a1'e of the variant of individuals 01' of other variatus. 
The present species was col1ected f1'om Lake Katakai-numa at Mt. Zaδ， and 
Arasawa-dam in addition to Lake Otori-ike (Takahashi， 1959). 
2) 11[，αllomonas sp. No. 24 (Plate N， figur田.21-24) 
Only one cel of the p1'esent species was observed this time. A cel1 is a long 
elliptical near fusiform， and about 18μiI.1 length and 9μin breadth. The scale 
belongs to“T1'ipartite" type， and is oval but slightly asymmetrical in shape， and is 
2.3μ-4.2μin length， 1.4μ-2.7μin breadth. The dome and V -rib are well developed， 
the shield and flange have a number of perforations which are very regular1y 
arranged in crossing 1'ow， and the perforations of a row are 9 to 11 in 1μ. The 
surface of shield is rough， rather undulated. The dome has numerous minute 
perforations， and is divided from the shield by a solid rib as other J/lallomonas species. 
On the marginal area， the smal1 radial ribs are arranged in the distance of about 
0.2μas 1I:1aZlomonas papillosa and l11allomollα17. st1・iatα(自gs.21， 2). The body scales of 
the posterior portion of cel ha ve not the dome， and they are smal1er than the other 
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plates within the circular cel wall with a spine， and these minute plates have one 
elliptical shal10w indentation in Sp. no. 2 and one or two indentations in Sp. no. 4 
in previous paper (Takahashi， 1959). 
1n the later examination， itwas made c1ear that the circumference of indentation 
is comparatively thickened and that of the plate is narrow raised rim， but the reverse 
side of plate is smooth and the median portion is distended， and in both species， 
the structure of minute plate is similar to each other but the indentation of Sp. no. 
I isdeeper than that of Sp. no. 2， and the number of indentation of Sp. no. 2 is 
one but that of Sp. no. 4 isone or two (白gs.27， 3). 
These two species are common in lakes and ponds in the mountainous region， 
and are important as a producer in these lakes. The number of cel per 10 litres of 
water in Lake Otori-ike is 13，668 in Sp. no. 2 and 21，440 in Sp. no. 4. 
4) Rhizosolsnれ sp.(Plate vn， figures. 34-38) 
Cel1 is 35μto 60μin length except the spine， 10μin breadth. The intercalary 
band is narrow， and is scarcely visible in the dry material under the optical 
microscope， but it was c1early observed with the electron microscope as is shown 
in plate VlI. 
The number of intercalary band is about 12 in 10μ. The intercalary band has 
numerous pores and they are regularly spaced in 6-8 rows crossing the band， and 
the diameter of it is lager than that of Rhizo!30 1仰れ longi~ßt(!.
The edge of intercalary band toward the calyptra is narrow raised rim， and it 
overlaps on the fl.at egde of next intercalary band. The edge of other side is fl.at， 
and this fl.at edge is underlaid the raised rim of the next intercalarγband (五g.38). 
The calyptrae is coniform， and has a short and hollow spine， and the apex of spine 
is forked into two teeth. The longer one becomes a pointed apex， the shorter one 
is bifurcate as is shown in figure 36. This structure di任ersfrom that of RhiznsοJ印刷
longiseta as is shown in figure 37， and the intercalary band of Rhizosolenia 1011ρiSstαis 
wider than that of the present species， and the number of it in 10μis six. 
Summary 
The result of observation on the plankton in the littoral region of Lake Otori-
ike in summer of 1959， and on 1I1alommw.s aaw叫desvar. aω1"1川t汀の7ηssiおsqれt叩4ω仰但?仰'/附J
species 0ぱ，fphy計topla加nktζdonusing the ele配ctronmicrosc∞op巴wereexplained in t出hi治spapeぽr.
(1) From the materials by means of the plankton net and the wide-mouth bottle 
collection， 35 species besides diatom were identified， and 15 species in zooplankton 
20 species besids diatoms in phytoplankton. 
(2) 1n comparison of the p)ankton which were collected with the plankton net and 
bott1e sampling， the greater part of species of zooplankton and a few phytoplankton 
were collected with the plankton net， but a few species of zooplankton and 17 species 
of phytoplankton besides diatom are collected by the bo抗lesampling. 
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(3) The plankton community in the littoral region consists of OO/loch1.lns '(W，iC01川行
Hololバdiumgibbenun， Bo.~mi l1α lUl1gi1'ostl'is and Puly[wthl・日 tl・iglαin the zooplankton， 
and Dinobl'yoll cylil1(1・iuwn，Diatol1， Microplankton sp. No. 2， Sp. no. 4 and )1 dl011101lαι 
species in the phytoplankton. 
(4) The relation between the plankton in Lake Otori-ike and that of Arasawa-dam 
from 1956 to 1958 is as follows: HoloZJid叩mgihberwn does not migrate to the dam， 
D~ZJhíf，ia αmbl:gulI， Acαnthodil!ptom仙・ ZJl!cifimtsand COl;ochil1l8 1l'licolniパhavedecreased 
gradually in the dal11 and Bosmuw lonρ4γoi，tn's has increased greatly and becol11e the 
dOl11inant species in the dal1. 
(5) The individual or cell number of plankton in the littoral regiol1 in SUl11mer is 
274，000 per 10 litres of water and phytoplankton amount 99.7%. This number is 1/4 
of that in Arasawa-dal11 of 1957， and 1/10 of that in a ditch of Tsuruoka Park， 
therefore this lake belongs to oligotrophic type. 
(6) 1/1[11[0111011.'1; ncm悦尚早varc川Slisqt7.7nα，J111仰 ω"nssp. No. 24， the minute e1liptical 
plate of Microplankton sp. No. 2 and No. 4， and Rhizosolel.ぬ sp.are exal1ined with 
the electron l11icroscope. Especially， the fine structure of scales and bristles of 
J/il!llomoll似 nC[!1'oideswas made c1ear by means of the carbon replica method. 
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1959年 7月29日，大鳥池の北岸で午前7時と午後6時の 2回 5メ戸干 Jレの綱のついた
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に明瞭に現われた.
大鳥池は東大鳥)1で荒沢グムと連結し， 19キロメートル上流にある.大鳥池と荒沢ダム
の1956年から58年までのプランクトンとを比較すると 1) Holopidiu?九戸bbe. l'L~?n は途中で
消失したと思われ，荒沢グムからは採集されなかった.2) Ac:tnthodiaptom'Uお7JOcificusと









l11allomonos sp. No. 24は，まだ一個体しか観察出来なかったが，剛毛，鱗片の構造が
明らかになった.この種は月山湿原と大鳥池から採集されたのみである.





Plat巴 1. !lIallom棚田 αom.oidesvar. orus8isguumu (AII figures except figs. 13， 15 are 
x 10，000) 
Fig. 1 Apical scale 
Fig. 2 do. (Cr shadow) 
Fig. 3 do. (Carbon replica) 
Fig. 4 Body scale 
Fig. 5 Outer side of body scale (Carbon replica) 
Fig. 6 Inner side of body scale (Carbon replica) 
Plate l. 
Fig. 7 Domeless body scale 
Fig. 8 do. (Carbon replica) 
Fig. 9 Rear-end scale 
Fig. 10 Rear-end scale with spine (Cr shadow) 
Fig. 11 Variety of apical scale 
Fig. 12 do. 
Plate m. 
日g.13 Distal portion of helmet bristle (Carbon replica) x 20，000 
Fig. 14 Helmet bristle (Carbon replica) 
Fig. 15 Basal portion of bristl巴 (Carbonreplica) x 25，000 
Figs. 16-19 Distal part of helmet bristles 
Fig.20 H巴lmetbristle with t民 th(Cr shadow) 
Plate IV. Mallomonas sp. No. 24 (AII figures are x 15，000) 
Fig. 21 Apical scale and bristle 
Fig. 22 Apical scale (Cr shadow) 
Fig. 23 Body scale (Cr shadow) 
Fig. 24 Brist1e (side-view) 
Plate V. Microplankton sp. No. 2 
Fig. 25 Intact cel x 2，000 
Fig. 26 do. x 2，000 (Cr shadow) 
Fig. 27 Minute plab白 (Crshadow) 
Fig. 28 Intact cel under the optical microscope 
Fig. 29 Microplankton sp. No. 4 under the optical microscope 
Plate VI. Microplankton sp. No. 4 
Fig. 30 Intact cel x 5，000 
Fig. 31 do. x 5，000 (Cr shadow) 
Fig. 32 Spines (Cr shadow) 
Fig. 33 Minute plat白 (Crshadow) 
Plate Vl. Rhyzosolonia species 
Fig. 34 Intercalary band x 5，000 
Fig. 35 do. x 20，000 
Fig. 36 Tip of spine x 45，000 (Cr shadow) 
Fig. 37 A part of spine of Rhi叩 solenialon!Jisetαin Arasawa-dam x 25，000 
Fig. 38 Calyptrae with spin巴 andintercalary band x 10，000 (Cr shadow) 
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Plat巴 l
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Plate VlI. 
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